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© Hearing-aid, in particular behind- the ear hearing aid. 

© The hearing aid, in particular a behind-the-ear hearing 
aid (1, 2) comprises: 

a first unit (1) comprising an amplifier (4), a part- the 
hook (3) - formed with a duct (16) and a space (8), 

8 second unit (2) comprising an electro-acoustic trans- 
ducer (12), which second unit is intended to be worn in the 
ear, 

A tubular element (15) for the mechanical connection of 
the two units (1, and 2, respectively), which tubular element 
accommodates connecting means (14) for electrically cou- 
pling the transducer (12) to (an output of) the amplifier (4). 

The duct (16) has such a diameter that if the element 
(15) has not been secured inside the hook (3), the element 
(15) is exialry slidable Inside the duct (16). This enables the 
hearing aid to be Bdapted to the size of the ear of the person 
wearing the hearing aid. The connecting means (14) have 
such a length that even in the case of adaptation of the 
hearing aid to a big ear the electrical connection Is still in tact 
or can be made. When the hearing aid is adapted to a smaller 
ear, the connecting means (14) are in fact too long. The space 
(8) is intended for taking up the excess length of the 
connecting means (14). . 
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"Hearing-aid, in particular behind-the- ar hearing aid." 



The invention relates to a hearing aid, in 
particular a behind-* the -ear hearing aid, comprising; 

- a first unit comprising an amplifier, 

-a second unit comprising an electro-acoustic 
transducer, vhich second unit is intended to be worn in 
the ear, 

- first connecting means enabling the electro- 
acoustic transducer to be coupled electrically to the 
amplifier, and 

- second connecting means enabling the two units 
to be inter-coupled mechanically, which second connecting 
means comprise a tubular element of which a first end is 
coupled to one unit, which element accommodates the first 
connecting means. 

Such a hearing aid is disclosed in British Patent 
Specification no. 792,7^2 United States Patent Speci- 

fication no. 4,291,203. British Patent Specification 
792,7^2 describes a behind- the- ear hearing aid in which 
the first unit is intended to be worn behind the ear and 
which, in addition to the amplifier, comprises a micro- 
phone and a battery. The electro-acoustic transducer in 
the second unit is the loudspeaker (also referred to as 
earphone.) The first connecting means provide an electri- 
cal coupling between an output of the amplifier in the 
first unit and the loudspeaker in the second unit. United 
States Patent Specification 4,291,203 describes a hearing 
aid in which the first unit is intended either to be worn 
behind the ear or to be incorporated in a spectacles 
frame. In addition to th amplifier, the first unit 
c mpris s a loudspeaker and a battery. Th el ctro-ac ustic 
transducer in the s cond unit is the microph n ♦ Thus, th 
first conn cting means establish an electrical coupling 
between the microphone and an input of th amplifier. 
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It has been conm n practi to giv th first 
and the second onnecting m ans such a length and shape 
that they match the shape of the ear f so that they are less 
conspicuous, see for example the above-mentioned British 

6 Patent Specification no* 792,7^2, 

This tailoring of the first and the second 
connecting means, vhich has to be dope by the hearing- 
aid retailer or by an aidlologist 9 is an Intricate and 
time-consuming job in the case of the hearing aids des- 

10 cribed in the above-mentioned publications* 

The invention aims at providing a hearing aid 
vhich enables this tailoring of the connecting means to be 
effected in a very simple manner. According to the 
invention the hearing aid is characterized in that a part of 

15 the other unit has a duct of a diameter larger than the 
outer diameter of the tubular element* so that in a 
condition in vhich the tubular element is not secured 
relative to said part of the other unit* said tubular 
element is slidable in said duct over at least a part of 

20 its length and in the longitudinal direction of said duct, 
and in a condition in vhich the tubular element is secu- 
red relative to said part of the other unit* said tubular 
element extends in the duct over at least a part of its 
length, the first connecting means have such a minimum 

2* length that* vleved from the other unit* vhen the tubular 
element in the duct of said part has been slid out of said 
duct to the maximum permissible extent* the electrical 
coupling is still intact or can be made* and at least one 
of the tvo units has a space for taking up the excess 

30 length of the firsx connecting means vhen the tubular ele- 
ment haa been slid further into the duct in said part* 
The advantage of this construction is that the manufac- 
turer of the hearing aid can supply the complete aid to 
the retailer or audiologist, even in such a vay that the 

35 electrical c upllng f th first nn ctlng m ans to th 
amplifier and to the electro-ac ustlc transduo r may hav 
been made already* Zn fact, nly th s cond connecting 
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means have to be adapted* For this purpose th tubular 
element is slidable in said part of the other unit* 
The retailer or audiologist can now vary the distance 
betveen the two units and hence adapt the second connec- 
ting means exactly to the shape of the ear (i*e* the 
length of the portion of said means which project from 
the duct viewed from said other part) by simply sliding 
the tubular element further into or out of the duct in said 
part of the other unit* Once the correct length has been 
found the tubular element may be secured in the duct, for 
example by means of an adhesive or by clamping, for exam- 
ple by means of a clamping nut* Xt is obvious that other 
means may be employed for securing the tubular element. 

The phrase "when the tubular element has been 
slid out of said duct to the maximum permissible extent" 
is to be understood to mean either that position of the 
tubular element in the duct in which, viewed f*om the other 
unit, it has been slid out of the duct as far as possible 
while still allowing it to be secured in the duct, or that 
position of the tubular element in the duct in which the 
first connecting means do not allow the element to be slid 
out any further because otherwise the electrical coupling 
would not remain intact or could no longer be made* 

Evidently, the length of the first connecting 
means should be such that even if the hearing aid (in 
particular the second connecting means) has to be adapted 
to a big ear. so that the length of the part of the 
second connecting means which projects from the duct must 
be large, the electrical coupling remains in tact or can 
still be made. In the case of adaptation to a smaller ear 
the length of the first connecting means will be too large* 
By sliding the tubular element further into the duct during 
adaptation this excess length is automatically slid into 
the relevant space* Thus, it is no longer necessary to out 
a part to size. The correct length can be d t ermine d simply 
by sliding the tubular element into the duct, after which 
the tubular lem nt may b secur d, so that the hearing aid 
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can be adapt d In a very simpl and rapid manner* 

Another advantage can be obtained in that, if the 
tubular element is made or a flexible material f the hearing 
aid can be adapted very simply and rapidly to the left 
ear or the right ear* Thus, if a possible ear piece 
containing the second unit, is disregarded, no specific 
parts for a specific ear are required. The hearing aid can 
alvays be adapted to a left or right ear by rotating the 
tubular element about its longitudinal axis before it is 
tO fixed in the duct. 

A further advantage is that the tubular element 
may provide pull-relief. The second unit (which is to be 
vorn in the ear) may be removed from the ear by pu l li ng 
at the first unit. Via the second connecting means (the 
15 tubular element) the pulling force is transmitted to the 
second unit, so that it can be pulled out of the ear 
without a tensile force being exerted on the first 
connecting means (the electrical wiring). The tubular ele- 
ment thus provides stress-relief for the first connecting 
20 means. 

It is to be noted that the adaptation of the 
length of the second connecting means to the ear has also 
been described in German Off enlegungsschrif t no. 27.21.469. 
The method of adapting this length described therein 

25 differs completely from that described above. "When the 
method described in said German Off enlegungsschrif t is 
used the correct length is obtained by cutting a lead 
provided with two conductive foils and subsequently 
making both the mechanical and the electrical connections 

30 by means of a special clamping contact. Such a method is 
more intricate and expensive. 

In a hearing aid in accordance with the invention 
the space for talcing up the excess length of the first 
conn cting m ans is pref rably provided with a spindle 

35 around which th first connecting means hav b en w und at 
least once. This can nsure that during insertion of the 
tubular element into th duct th xcess length of th 
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first conn cting means can b tak n up mor readily in 
said spac • Taking up th excess length can be facilitat d 
even further by arranging a spiral spring on the spindle y 
securing one end of the spiral spring to a fixed part of 
5 the unit in which the space is formed, and securing the 
other end to the first connecting means, Vhen the tubular 
element has been inserted into the duct to the maximum 
extent it can be arranged that the spiral spring is 
wound up fully. 

10 Since the second unit is intended to be worn in 

the ear, this unit generally has a small volume. The first 
unit generally has a larger volume, which means that said 
space is preferably formed in the first unit. Howeer, it 
can also be possible that both units are provided with a 

15 space, each space taking up a part of the excess length of 
the first connecting means. 

A hearing aid in accordance with the invention in 
the form of a behind- the-ear hearing aid, in which the 
first unit is banana-shaped and is intended to be worn 

20 behind the ear, for which purpose it comprises a hook, 
may be further characterized in that the first unit is 
said other unit and that said part of the other unit is 
the hook of the behind- the -ear hearing aid. The said part 
(tlie hook) is also tubular and is curved in the longi- 

iB tudinal direction so as to be hooked over the connection 
between the ear lobe and the head. 

In the foregoing it has been stated that a hearing 
aid manufacturer may deliver a hearing aid in accordance 
with the invention to an audiologist or a hearing-aid retai- 

30 ler in a condition in which the tubular element has not 
yet been secured in the duct but in which the electrical 
connection with the aid of the first connecting means has 
already been made. In such a case the audiologist or 
retailer cannot choose a different combination of a 

35 specific first and a specific second unit without s v ring 
the el ctrical connection. In order to -give th audiolo- 
gist or r tail r the possibility f s 1 cting a d sir d 
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combinati n f a sp clfic first and a sp clfic s cond 
unit, the manufactur r nay supply s parate first and 
second units which contain the first connecting means but 
vhich have not yet been interconnected electrically* 
In practice the manufacturer then supplies a unit, 
preferably the first unit, which has a space for talcing up 
the excess length of the first connecting means and a unit , 
preferatfy the second unit, to which one end of the tubular 
element and one end of the first connecting means have 
already been coupled, the first connecting means extending 
at least partly inside the tubular element* The desired 
first and second unite may then be coupled electrically 
to each other by the audiologist or retailer, after which 
the hearing aid can be adapted in the manner described in 
the foregoing* 

The invention will now be described in more 
detail, by way of example, with reference to the drawings, 
in which identical reference numerals in different Figur- 
es relate to identical elements* In the drawings : 
Figs* 1 to 3 show a first embodiment and 
Fig* h shows part of a second embodiment of the 
invention, 

Fig* 5 shows a different attachment <f the tubular 
element with the hook used in the embodiments shown in 
Figs. 1 to k f 

Fig* 6 shows another embodiment of the invention, 

and 

Fig* 7 shows an example of the first connecting 

means* 

Fig* 1 shows an embodiment of the invention in the 
form of a behind- the-ear hearing aid comprising a first 
unit 1 intended to be worn behind the ear and a second unit 
2 intended to be worn in the ear* Fig* 1 is a side view 
and partly a sectional view of the first unit 1* The first 
unit 1 is banana- shap d and has a hook 3 vith which unit 1 
is h oked b hind th ear* The unit 1 comprises an ampli- 
fier, represented schematically by the element bearing the 
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reference numeral h f which amplifier is accommodat d n 
a p.c. board 5 in unit 1 9 a microphone 6, a battery 7, and 
a apace 8. By means of the electrical wires 9 the micro- 
phone 6 is electrically coupled to the p.c. board 5 and thus 

6 to an input of the amplifier k on the p.c. board 5. The 
first unit further comprises a volume control 10 and 
an on/off switch 11. The second unit 2, which Is shown 
in elevation, comprises an electro-acoustic transducer 
in the form of a loudspeaker (or earphone). The earphone 

10 is shown only schematically, see the reference numeral 12. 
The part referenced 13 is the outlet aperture for the 
sound produced by the earphone 12. The unit 2 must be 
incorporated either In a special ear-piece (not shown) . 
whose shape matches the shape of the ear shell of the 

15 person wearing the hearing aid or in a standard earpiece. 

The hearing aid further comprises first connec- 
ting means 14 enabling the output of the amplifier h to be 
coupled electrically to the earphone 12 and second 
connecting means 15 enabling the two units 1 and 2 to be 

20 intercoupled mechanically. The second connecting means 15 f 
shown in sectional view, are constructed as a tubular 
element inside which the first connecting means 14 are 
arranged. 

A part of the first unit 1, namely the hook 3, 
26 is formed with a duct 16 of a diameter which is larger than 
the outer diameter of the tubular element 15, in such a 
way that the tubular element, when it is not fixed 
relative to the hook 3, is slldable inside the duct 16 
over at least a part of its length and in the longitudinal 
30 direction of said duct. Fig. 1 shows the hearing aid in 
which the tubular element 15 has been inserted into the 
duct 16 for the greater part. Fig. 2 shows the same 
hearing aid, but now the tubular element 15 projects from 
the element over approximately half its length. Fig. 3 also 
35 shows th cam h aring aid but now the tubular lament 15 
has b en slid out of th duct 16 over the greater part of 
its 1 ngth. 



PEN 10.985 



0158391 

18.8.1984 



This elldability of th tubular lement 15 in th 
duct 16 1b necessary in order to adapt the hearing aid, 
and in particular the length € (see Fig. 1) between the end 
or the hook 3 and the second unit 2, or the effective 

6 length of the tubular element 15» to the size of the ear 
of the user of the hearing aid. The far inserted position 
of Fig. 1 is intended for adaptation to a small ear and the 
far extended position of Fig. 3 is intended for adaptation 
to a big ear. The hearing aid shovn in Fig. 2 has been 

10 adapted to an ear of average size. 

It will be appreciated that in the present case, 
in which the tubular element 15 must be slidable inside 
the curved hook 3, the tubular element 15 should be made 
of a flexible material* This also has the advantage that 

15 the hearing aid shown in Fig. 1 may be used both for a left 
ear and for a right ear. This adaptation can be obtained 
by rotating the tubular element 15 about its longitudinal 
axis as indic&ed by the arrows 17 and 18 in Fig. 1. By 
rotating the tubular element 15 (&.s indicated by the arrow 

20 17) through 90° in such a way that the second unit 2 has 
moved forwards out of the plane of the drawing, a hearing 
aid for a left ear is obtained. By rotating the tubular 
element 15 (as indicated by the arrow 18) through 90° in 
such a way that the second unit 2 is rotated backwards out 

25 of the plane of the drawing, a hearing aid is obtained which 
can be worn behind the right-ear. 

Obviously, the length of the first connecting means 
(the electrical wiring) 14 should be such that it is long 
enough to establish the electrical coupling between the 

30 amplifier k and the earphone 12, even when the hearing 
aid Is adapted to a big ear (Fig. 3). This means that in 
the case of adaptation of the hearing aid to a smaller 
ear (Figs. 1 and 2) the first connecting means ik will 
be too long. The abov -mention d space 8 has be n form d 

35 in the unit 1 In order to take up th excess length of 
the first connecting means 1^ if the tubular element 15 
is in a position in which it has been slid further into 
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the duct 16. This is clearly visibl in Pigs, 1 and 2. 
By inserting th tubular 1 m nt 15 further into the duct 
16 the excess length of the electrical wiring 14 is slid 
into the space 8. 

In order to facilitate this insertion of the 
viring 14 into the space 8 the space is preferably provi- 
ded vith a spindle 19 around vhich the viring tk is wound 
at least once. Without this spindle the viring 14 vould 
be pulled taut, i.e. into a straight line, in the space 8 
vhen the tubular element 14 is pulled out of the duct 16 
as far as possible. Vhen the element is subsequently slid 
inwards this might give rise to problems because the 
electrical wiring 14 vill not bend easily, vhich is 
necessary if the excess length is to be taken up in the 
space 8. By winding the viring 14 at least once around the 
spindle 19 the viring Ik vill already have a curved 
portion even if the element 15 has been slid out as far 
as possible (Pig. 3) 9 so that taking up the excess 
length is now much easier. 

Taking up the ex:cess length in the space 8 can 
be further improved (see Fig. h) by arranging a spiral 
spring 25 on the spindle 19, one end of the spring being 
secured to the spindle or elsewhere to the housing in 
which the space 8 is formed, and the other end to the 
first connecting means. Pig. k shows the tubular element 
15 in a far inserted position in the duct 16. She spiral 
spring 25 is then wound up (almost ) fully. By pulling 
the element 15 further outwards the spiral spring 25 is 
expanded so that it is further tensioned and exerts an 
inwardly directed force (into the space 8) on the 
electrical wiring 14, which further facilitates taking up 
the wiring 14 when the element 15 is again slid into the 
duct 16. 

Another step which may be applied to the hearing 
aid shown in Pig. 1, with or without spindl 19, is to 
lead the wiring Ik from th c nn ction to the p.c. board 
5 to that sid of the spac wh r th duct 16 terminat s 
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Into tb said epac and to conneot the wiring at this 
location to a fixed position in the said apace. In this 
way a similar loop ia formed in the wiring aa shown in 
Fig. 1. 

After the hearing aid has been adapted (by 
ehifting the element 15 inside the duct 16), the element 15 
oust be Becured in the hook 3. In Figs. 1 to 3 this ie 
effected by means of an adhesive 21. 

Fig. 5 illustrates a different method of secur- 
ing the tubular element 15 i» **e » ook 3- P1 «* * shows only 
a part of the two elements. Moreover, the wiring 14 is nox 
shown for the Bake of clarity. The construction comprises 
a clamping nut 30 with internal screwthread. The end 
portion of the hook 3 is formed with a slit 31- Thus, when 
IS the nut 30 is tightened the hook 3 is compressed, thereby 
clamping the tubular element 15 inside the duct 16. 

It will be appreciated that yet other methods 
of securing are also possible. 

Another embodiment of the invention is shown in 
2° Fig. 6. The difference with respect to the embodiment 
shown in Figs. 1 to 3 resides in that part of the first 
unit 1» which contains the duct 16'. This duct 16« is short 
and simply comprises a hole in the housing of the first 
unit 1«. The tubular element 15' is longer and now termi- 
» nates in the space 8. Fig. 6 shows a hearing aid in which 
the tubular element 15' has been slid out to the maximum 
extent. In the case of adaptation to a smaller ear, the 
tubular element 15» should be Blid further into the duct 
16't i.e. further into the space 8. The tubular element 
SO 15« is again secured inside the duct 16 « by means of an 

adhesive 21. 

Fig. 7 shows an example of the first connecting 
means 1* which may be used in the hearing aid in accordance 
with the invention. The connecting means Ik may be 
56 nstruct d as a core 40, of, for exampl , a plasties 
material (nyl n) around which th el ctrical conductors 
k2 and kj have been wound. This ass mbly ie ac mm dated 
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in a sleeve 41. Only the sleev 41 is shovn in cross- 
s ction. Th cor kO and the conduct rs k2 and hj ar 
shovn in side viev. Depending on the type of electro- 
acoustic transducer in the second unit 2 three conductors 

6 may be arranged around the core. If the second unit 2 
accommodates both the microphone and the earphone, even 
four or five conductors may be vound around the core 40. 

These first connecting means have the advantage 
that they are inherently stress-relieved, namely by means 

10 of the core kO* The ends of the core are then mechanically 
secured in the first and the second unit. If the user of 
the hearing aid nov grips the tubular element 15 or 15 f 
with the fingers in order to pull the second unit 2 out of 
the ear, the first connecting means Ik will be clamped in 

15 the element 15 or 15' by compressing this element. Since 
the conductors h2 9 k$ have been vound around the core no 
tensile force vill be exerted on the conductors k2 9 h3 9 but 
only on the core llO* 

Xt is to be noted that the invention is not 

20 limited to the embodiments shovn in the Figures* Various 
modifications to the embodiments described are possible 
vithout departing from the scope of the invention as 
defined in the Claims. For example: 

a) the space for taking up the excess length of 

25 the first connecting means may be formed in the second unit, 

b) the second unit may contain the microphone (in vhich 
case the first connecting means establish an electrical 
connection between the microphone and the input of the 
amplifier, 

30 c) the second unit may accommodate both the loudspeaker 
and the microphone (in vhich case the first connecting 
means establish two electrical connections, namely betveen 
the amplifier and the loudspeaker and betveen the amplifier 
and the microphone), 

35 d) the hearing aid is constructed as a pair of hearing 
spectacl s and the first unit is accommodated in th 
spectacle frame. 
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A bearing-aid manufectur r may supply a bearing 
aid in accordanc with the Inv ntion 1th r la th fully 
assembled condition or in such condition that only the 
tubular element 15 or 15' has not yet been secured in the 
duct 16 or 16- (the electrical connection 1* has been 
»ade already), or as tvo separate parts, one part com- 
prising a first unit 1 or 1 • and the other part comprising 
tL second unit 2, to «hich one end of the tubular element 
15 or 15 « and the first connecting means 1* have already 

been secured. 

I* the last-mentioned case the retailer or audio- 

logist has the freedom to combine a first unit of a 
specific type and a second unit of a specific type. Ihe 
other end of the first connecting means ^k must then be fed 
through the duct 16 orl6- and secured to terminals on the 
p.c. board 5. Subsequently, the hearing aid can be adapted 
hy shifting the tubular element 1 5 of 15« In the duct 16 
or 16' and then securing the tubular element 15 or 

15< ' la the last but one case the retailer or audio- 

logiet does not have such a combination possibility and 
can only adapt the hearing aid by ehif ting and subsequently 
securing the tubular element 15 or 15* i» the duct 16 or 
16«. 
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1 . A hearing aid, in particular a behind- the-ear 
hearing aid, comprising : 

•» a first unit comprising an amplifier, 

- a second unit comprising an electro-acoustic transducer 
5 vhich second unit is intended to he vorn in the ear; 

- first connecting means enabling the electro-acoustic 
transducer to be coupled electrically to the amplifier, 
and 

- second connecting means enabling the two units to be 
to inter-coupled mechanically, vhich second connecting 

means comprise a tubular element of vhich a first end 
is coupled to one unit, vhich element accommodates 
the first connecting means, 
characterized in that a part of the other unit has a duct 

15 of a diameter larger than the outer diameter of the tubu- 
lar element, so that in a condition in vhich the tubular 
element is not secured relative to said part of the other 
unit, said tubular element is slidable in said duct over 
at least a part of its length and in the longitudinal 

20 direction of said duct and in a condition in -Which 

the tubular element is secured relative to said part of 
the other unit said tubular element extends in the duct 
over at least a part of its length, the first connecting 
means have such a minimum length that, viewed from the 

25 other unit, vhen the tubular element in the duct of said 
part has been slid out of said duct to the maximum 
permissible extent, the electrical coupling is still 
intact or can be made and at least one of the two units 
has a space for taking up the excess length of the first 

3D connecting means vhen the tubular element has been slid 
furth r into the duct in said part. 

2. Ah aring-aid as claimed in Claim 1, charaot - 
riz d in that th tubular element is made f a flexible 
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mat rial, 

3 # A hearing aid as claimed iai Claim 1 r 2, 

characterized in that eaid part or the other unit ±5 also 
tubular* 

6 4 # A hearing aid as claimed in Claim 1, 2 or 3, 

characterized in that the space is provided with a spindle 
around which the first connecting means have been wound at 
least once* 

5 # A hearing aid as claimed in Claim k f 

10 characterized in that a spiral spring is arranged on said 
spindle, one end of the spiral spring is secured to a 
fixed part of the unit in which the space is formed and th 
other end is secured to the first connecting means ♦ 
5 # a hearing aid as claimed in any one of the 

w preceding Claims, characterized in that said space is 
formed in the first unit. 

7. A hearing aid as claimed in any one of the 

preceding Claims, characterized in that the tubular element 
is secured relative to said part of the other unit by 
20 means of an adhesive. 

g # A hearing aid as claimed in any one of the 

Claims 1 to 6, characterized in that said tubular element 
is secured relative to said part by clamping, for example, 
by means of a clamping nut.. 

25 j t a hearing aid as claimed in any one of the 

preceding Claims, in the form of a behind- the-ear hearing 
aid, in which the first unit is banana-shaped and is inten- 
ded to be worn behind the ear, for which purpose it 
comprises a hook, characterized in that the first unit is 

3° said other unit and said part of the other unit is the 
hook of the behind- the-ear hearing aid. 

10. A unit, preferably the first unit, for use in 

a hearing aid as claimed in any one of the preceding 
Claims, characterized in that the unit has a space for 
35 taking up th xc ss length of the first c nnecting m ans. 
11 m A unit, preferably the s cond unit, for use in 

a h aring-aid as claim d in any on of the Claims 1 to 9t 
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characterized in that on nd of the tubular 1 ment and on 

nd of th first c nnecting means are coupled to the unit, 
and the first connecting means extend inside the tubular 
element over at least a part of their length* 
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